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[Title of the Invention] : Optical Track Servo Type Magnetic 

Recording Method and Device 

[Abstract] 

[PROBLEM TO BE SOLVED] To provide, by means of a simple 
structure, a magnetic recording method and device capable of 
accurately writing digital signals corresponding to 
recording information at a predetermined spacing on a 
recording medium without requiring precise management of the 
relative speed between the recording medium and the head of 
a recording device, 

[MEANS OF SOLVING THE PROBLEM] The magnetic recording 
device of the present invention is provided with an optical 
pickup 2 for detecting continuous optical track servo 
information on a recording medium, PLL circuits 6, 7, and 8 
for generating clock signals synchronized to the output of 
the optical pickup 2, an encoding circuit 9 for encoding 
recording information supplied from a CPU 10 using this 
clock signal as a reference clock, and a magnetic head 12 
for writing the encoded recording information on the 
recording medium. 

[CLAIMS] 

[Claim 1] A magnetic signal recording method 

characterized by, when recording digital signals 

corresponding to recording information on a recording medium, 

generating a clock signal from detection information of 
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contiguous optical signals stored on a recording medium, and 
generating drive signals for the recording head synchronized 
with this clock signal by encoding the recording information 
based on this clock signal. 

[Claim 2] An optical track servo-type magnetic 
recording device comprising a detecting means for detecting 
continuous optical track servo information on a recording 
medium, means for generating clock signals synchronized with 
the output of the detecting means, means for encoding 
recording information using this clock signal as a reference 
clock, and a writing means for writing the encoded recording 
information on the recording medium. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] The present invention relates to a magnetic 
recording method and device for recording digital signals on 
a recording medium. 

[0002] 

[DESCRIPTION OF THE RELATED ART] When recording digital 
signals on a recording medium, the relative speed between 
the recording medium and the head of the recording device 
must be managed- For example, art is known for controlling 
the rotational speed of a motor so as to attain a constant 
linear speed at the inner and outer circumference of a disk- 
like recording medium, as described in Japanese Patent No. 
S63-2167. 

[0003] 

[PROBLEM TO BE SOLVED BY THE INVENTION] When precisely 
managing the relative speed between the recording medium and 
the head of the recording device by controlling the 
rotational speed of a motor as described above, 
disadvantages arise inasmuch as the structures of the drive 
mechanism and drive control circuit become complicated, the 
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recording device becomes more complex, and the cost is 
increased- 

[0004] An object of the present invention is to provide, 
by means of a simple structure, an optical track servo-type 
magnetic recording method and device that does not require 
precise management of the relative speed between the 
recording medium and the head of the recording device, 
[0005] 

[MEANS FOR SOLVING THE PROBLEM] The optical track 
servo-type magnetic recording method of the present 
invention is characterized by generating a reference clock 
signal from continuous optical signals stored on the 
recording medium when recording digital signals 

corresponding to recording information on a recording medium. 

[0006] According to this recording method, a magnetic 
recording device having a simple structure and low cost can 
be provided without requiring precise management of the 
relative speed between the recording medium and the head of 
the recording device using a complex drive mechanism and 
drive control circuit. 

[0007] The optical tract servo-type magnetic recording 
device of the present invention is provided with a detecting 
means for detecting continuous optical track servo 
information on a recording medium, means for generating 
clock signals synchronized with the output of the detecting 
means, means for encoding recording information using this 
clock signal as a reference clock, and writing means for 
writing the encoded recording information on the recording 
medium. 

[0008] 

[EMBODIMENT OF THE INVENTION] An embodiment of the 

present invention are described with reference to FIG. 1. 

In FIG. 1, reference symbol 1 refers to a recording medium 
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having optical track servo pattern information, and is 
provided with an intermittent optical channel at a 
predetermined track spacing. Reference number 2 refers to a 
spindle motor for rotatably driving the recording medium. 
Reference number 3 refers to an optical pickup as a 
detecting means for detecting optical track servo pattern 
information on the recording medium, and may comprise a 
laser, lens, photodetector and the like. A servo signal 
detected by the optical pickup 3 is used for track 
positioning control mainly by a magnetic head position 
control circuit 4 . 

[0009] When the recording medium 1 is rotatably driven 
by the spindle motor 2, the servo signal on the recording 
medium 1 is detected by the optical pickup 3. This servo 
signal is input through a comparator 5 to a PLL circuit 
comprising a phase/frequency comparator circuit 6, VCO 7, 
and frequency divider circuit 8. A clock synchronized with 
the servo signal detected by the optical pickup 3 is 
generated by this PLL circuit, and is supplied to a coding 
circuit 9 as a reference clock at the time of writing. 

[0010] The coding circuit 9 encodes recording 
information sent from a CPU 10 based on the reference clock, 
and sends the encoded recording information to a write 
amplifier 11. The recording information amplified by the 
write amplifier 11 is sent to a magnetic head 12 and written 
to the recording medium 1. Accordingly, the digital signal 
corresponding to the recording information synchronized with 
the servo signal detected by the optical pickup 3 is written 
to the recording medium 1 by the magnetic head 12. 

[0011] According to this structure, for example, in a 

state wherein the rotation speed of the spindle motor 2 is 

slower than a predetermined number of rotations, the 

detection signal of the optical pickup 3 and the reference 
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clock sent to the encoding circuit 9 are both delayed, and 
as a' result, the speed of writing to the recording medium 1 
is also decreased. Conversely, in a state wherein the 
rotational speed of the spindle motor 2 is faster than a 
predetermined number of rotations, the speed of writing to 
the recording medium 1 is increased. 

[0012] In this way, the writing speed changes by 
tracking a change in the rotational speed of the recording 
medium- Accordingly, a digital signal corresponding to the 
recording information can be written on the recording medium 
at predetermined spacing without managing the relative speed 
of the recording medium 11 and the magnetic head 12 at a 
predetermined speed. 

[0013] 

[EFFECT OF THE INVENTION] The magnetic recording method 
and device of the present invention provides a magnetic 
recording device having a simple structure and low cost, 
which is capable of writing digital signals on a recording 
medium at predetermined spacing without a drive mechanism 
and drive control circuit having complex structures. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 1] is a block diagram showing the circuit 
structure of the optical tract servo-type magnetic recording 
device of an embodiment of the present invention. 

[EXPLANATION OF SYMBOLS] 

1 Recording medium 

2 Spindle motor 

3 Optical pickup 

4 Magnetic head positing control circuit 

5 Comparator 

6 Phase/frequency comparator circuit 

7 VCO 

8 Divider circuit 



9 Encoding circuit 

10 CPU 

11 Write amplifier 

12 Magnetic head 



iRfiiVl 1 



1 sBsaati^ 

3 it^yi.^j^T^jT 

4 flBi^^^s' HtitBiiJSPlHlES 



5 ^W^l/— ^ 

7 VCO 

8 ^^(Hie 

9 ^^^IHEg 

10 CPU 

1 1 ^-i KT^r 

1 2 a^'^'j' K 



[BY] 






VCO 







4 



4/ t^n" 

CiroiAi"f 



Corn 



mB*mmfif up) 02) & ^ # <a) 



#11^11-66745 

(43)^ B ¥j£11¥(1999)3^9B 



(SDIntO.* 




F I 


G 1 1 B 20/10 


3 11 


Gl IB 20/10 3 1 1 


7/085 




7/085 G 


19/02 


50 1 


19/02 5 0 1 L 


19/06 


5 0 1 


19/06 6 0 13 






msm 5^aNi ei3K«<DK2 ol 3 m) 


(21)ffiR»^ 




(71)IBeA 000005821 








(2S)amB 


3i'jfi9^(1997)8^8B 


^dSifiFPIKf»:^P^|i(1006«Jfi 






(72)«M# III* JESf 


















(74)<^iiA ffirt (^i«) 



(54) KWO^ifr] 3t*h^yiriJ— jpffl«St8B«35ri6Rl^K 



(57) [S«J] 



11 


Try. 






\ 



as 

— V 



1 1 



9^ ► 



J 2 



1=1 wtu-^ 



0JQBS 



;7 



CPU 





vco 







- 1 - 



«fM¥ 11-66745 



^'m^CS-;5t%Tl3»m«*«F^^b1- 5 d t lc:<t ») ^ 

[0 0 0 11 
[0 0 0 2] 

5je>5*JfeSo 0!I^.H, !HfiaB6 3-2 1 6 7^4i«t: 
[0 0 0 3 J 

[«IW4»®3lLJ:3i:t-«Piai ±13© 
J;•555:^-^'-©l5]^E^K©S'JSl^t:«t'?^ SBSaSEfti: 
iMi^H©'^f Hi:©ia©ffl«MS&fil?fit:eat-St: 

v^•rttl3^B^^^:©^fl:^ ^±#i:^^r?fc^flJ 
*JB<. 

[0 0 0 4J 2f;«Wtt, 181#*«iJ5gCJ:oTx 

g3S«E»i:l3^B©'^5' >' J:OHOffi*tafi&)tt?fit: 

[0 0 0 51 

;vm^*f3®i«<*:ci3ifr sigv sipfc^ts tf' p 
[0 0 0.6] c:©J:3^tfi3Mi:JEr^K:J;nH. ««i«:ffii6 

^ZfcVEgtt$J^[§]B&'&ffiV^Tf3@i^ffi:^Efli^6©<^ 
y K i:©raoffl^*MK*«ffitWS1-Si6>SA»Jl < . S 
fflii-??1BI?%«jt©JKai3lt^!l*JI«-r * c fctfT- g 

So 

[0 0 0 7] tts.t>%. *^WCJ;S3t^h-5 5/^-y— 
#M^ai3llt«Bttx I3ftj««:±©a^*^ h ^ y ^ it 

-ifsmm^im^-ir^mu^^i^. Bui3^aj^@©aj*K 



i:^ iJS3?5f#'fb^FnfeEii«fflS83Si««sK: atr*® 
[0 0 0 8] 

■c> E 1 ^fflt^tsira-rso laitijt^-c, ittit^h 
^© h7 v^w^-^wm^'mihty.tzit^m^^^-x. 

^^ao 2ttg3®JK«:<fe(lieffil&^5fc«)®:^i^>K;i'^ 

So 3ttl3sa«^*^±©Jte^^^s'^'■y— 

StfttH-r StfttB^ei: UTCJfc^ 1^ ^ 7 y T'-c* ^ 
3fc^l^5'^T^y7-3-Ct^ai$nStJ— itJK 
^ jxSo 

[0 0 0 9] f3S«E«:l*»>^t^>h'^V^-i'2{cJ;t)lHl 
telEtt^nSilx Jt^lf'y^'7'2'r3k:J;»)l3Sa9Eff± 
©■t»-— #«^*stftUi^nSo Z.<D'&—ifM^^. ^\//\ 
l/-^5*lS*U'CtiCffi/ffl«»ttii@8S6> vco 

So ^©PLLHKtcJ;*). Jt^tfyi'Ts'rS-Ctftai . 

5!^^©SS?5^ D ^ t UT^^-fbHIS 9 Cttl&^nSo 

[0 0 1 0] ?5F^^billIiS9tt^ CPU 1 o*»e.-^it>n 
Sf3Si§S*s ±l3©Si|s^n;y^'t:S-^t,%-r^^{b 
?5F^^bUfci3@m«*^'f hT>7-l lt:#^So 

i-cii«$*x&i3sm®i4sai«,'^f k i 
2c#ite.n, E®«Ei*:i'^sa*nso ufc*»^-c. 
jt^ t: T f r 3 c <fc D «^ W ^ itfe -9— 5}^ «^ 4: 
Ufci3Stt«K:«JSf S7^i^4'->l'e^*5lKa':^y H 1 2 
C J; ^Ti3iai«i*: 1 '^«a*nso 
[0 0 111 ±83©«t-5«t«fiECin»ix 0!liKXi;> 

~ 2 ©i5iteitfi*»mjS5)iHite»<t 0 Jlv^^^ss•c 

tt, 3te^hryi'7f 7"3©«%m«^, ??^'fblilSS9ys© 
D>i'^t)®<3B:»)x *©iKS^ E®JaE**^'^©Sa 
^SK*>S<j5:So iS»t:, xtr> H;i/^— 4^ 2©iHiea 
Si»m^©0eftJ;?)S''^<^JS"Ctt^ fl3®«E<t:'^©«a 

[0012] i© J; 5 i3it«E«;©lBilE?i£fi©«fi(ic:— 
Sf£-.WX«a^.:ffie^<b:r^So Ufc*»oT> 83S«li* . 

TfcjsEa'^s' H 1 2 i:©4a^>fi^*m^©aficws-r - 

Sfc«)0:^tr:/ 2©ilS?&i&ffit!jSlffli&'rsc 
^:;5:<^ l3i?m«tjktJ5SL/fe7^i^4';i/«€*m^©KPH 
■Cl3ilWSEf*:CSatf :i i: A*T- & S » 
[0 0 13] 

i^!5:«3gt-rsci:5&<^ 7^i^iJ';i/«^&l3SiJ«(*tcm 



- 2 - 



11-66745 



[Bill *l6180|y(BJBJ8t:«^4)lfi^b^'J'^'-t^-^S 

1 SB»iif|: 

2 ;^t:>K;i/^— 4^ 

4 V H fits^jspmss 



5 3W<U— 

7 VCO 

8 ^JSIUES 

9 ^^{bUBS 

10 CPU 

1 1 7^ Y7>r 

1 2 aSM'^^^v H 



[Bill 




1 2 



8 



7" 



,/ 





VCO 







V 





J 




















CPU 




< 


T>-f 




' JL 







- 3 - 



